Kainic acid lesioning of the preoptic area alters positive feedback of estrogen in prepubertal female rats.
Stereotaxic infusion of kainic acid (KA) was performed to induce intrinsic neural lesions of the preoptic area (POA) in 25-day-old female rats. After KA infusion, rats in Experiment 1 received 10 micrograms of estradiol benzoate (EB) administered subcutaneously to assess positive feedback of EB on release of luteinizing hormone (LH) from the pituitary gland. Rats were perfused for light microscopic (LM) or electron microscopic (EM) evaluation of the lesion site. Rats of Experiment 2 were allowed to develop until the appearance of vaginal opening (VO) after which time vaginal lavages were taken to monitor the cyclicity of the vaginal epithelium. At 50 days of age, the right ovary from each rat was removed, trimmed of fat, and weighed. At 60 days of age, the remaining ovary was removed to assess compensatory ovarian hypertrophy (COH). In Experiment 3, we investigated the effects of POA/KA-infusion on sexual behavior. Sex behavior tests were conducted at 48 h after EB during the dark phase of the light cycle. In Experiment 1, all the control and saline-infused rats exhibited the expected rise of plasma LH two days after estrogen injection while the POA/KA-infusion abolished the positive feedback effect of EB on LH release. Ultrastructural examination of the lesion site revealed that neurons were undergoing acute degeneration while axons and afferent terminals seen in the same fields of analysis were morphologically intact. Preoptic area/KA lesions caused a marked delay in the appearance of VO. Duration of this temporal delay in POA/KA-lesioned rats was approximately 4 days, or one vaginal cycle. The lesioned animals showed normal compensatory hypertrophy after unilateral ovariectomy.(ABSTRACT TRUNCATED AT 250 WORDS)